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Abstract 



A fixing device comprises a heat roller (201) constructed from a material which generates heat by eddy 
currents, an induction heating element (207; 270) which causes the heat roller to generate the eddy 
currents by electromagnetic induction, and a pressing roller (202) for pressing a ink material-applied 
recording medium (2) against the heat roller. The induction heating element comprises an arc-section 
insuiating support (203, 272) placed adjacent to tire surface of the Irest roller, and s conductive line 
(209;271) through which flows a drive current which causes electromagnetic induction resulting in the 
passage of the eddy currents. The heat roller is excited by the magnetic flux provided by the passage of 
the drive current through the conductive line of the induction heating elem ent, t hereby generating eddy 



currents. The eddy currents cause Joule heat which heats the heat roller. 
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54) FIXING DEVICE OF IMAGE FORMATION DEVICE 
57)Abstract: 

URPOSE: To enhance the heating efficiency of a heat-pressurizing type 
xing device, simplify its temperature control, and realize mineralization 
lereof 

CONSTITUTION: A heating means for heating a recording medium (paper 
heet) 2 to which a printed material has been stuck is composed of a 
eating member formed as a cylindrical-shaped heat roller 201 made of an 
lement heated by eddy current and an inductive heating body 207 for 
eating the heat roller 2G1 by its inductive heating, and the inductive 
eating body 207 is arranged along the outer circumferential surface of 
ie heat roller 201. When power is supplied to the inductive heating body 
07, a magnetic flux is produced in a heating coil 209 provided on an 
lsulation support body 208, thereby the heat roller 201 is energized, eddy 
urrent is generated inside the roller, and the heat roller 201 is heated by 
neans of Joule heat. 
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.AIMS 



laim(s)] 

laim 1] It is fixing equipment of the image- formation equipment have a heating means for performing the 
)rementioned heating, and a pressurization means pressurize the aforementioned record medium between this 
ating means, in the fixing equipment of the image- formation equipment which performs heating and pressurization 
the record medium which adhered to mark material, and carry out that the aforementioned heating means constituted 
3 heating component contacted by the aforementioned record medium and this heating component at the IH section 
r carrying out electromagnetic-induction heating as the feature. 

!laim 2] It is fixing equipment of the image formation equipment of the claim 1 equipped with the power supply for 
[ which it is constituted as a heating roller which a heating component is formed in the shape of a cylinder for the 
aterial which generates heat by the eddy current, and is rotated in the direction of the circumference of the shaft, and 
e IH section is arranged along with the peripheral face of the aforementioned heating roller, and energizes power in 
e IH section of a parenthesis. 

!laim 3] The IH section is fixing equipment of the image formation equipment of the claim 2 which consists of an 
sulating support of the circular cross section arranged along with the peripheral face of the aforementioned heating 
Her, and a heating coil by which the electric conduction film was formed in this insulating support at the necessary 
ittern. 

]laim 4] Fixing equipment of the image formation equipment of a claim 2 which constitutes and becomes so that it 
is the temperature sensor which detects the temperature of the front face of a heating roller, and the power control 
action which controls the output of the aforementioned power supply for IH based on the detection temperature of this 
mperature sensor, the skin temperature of a heating roller is maintained by predetermined temperature and the 
brementioned output may be controlled. 

^laim 5] A heating coil is fixing equipment of the image formation equipment of the claim 3 which forms in ** in the 
inter section of the shaft orientations of a heating roller, and it comes to arrange at both ends densely. 



Tanslation done.] 
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ETAILED DESCRIPTION 



)etailed Description of the Invention] 
iOOI] 

ndustrial Application] this invention relates to the fixing equipment of the method which carries out heat 
essurization especially of the mark material, and is fixed to a record medium in the image formation equipment of an 
ectrophotography method about the fixing equipment for fixing to a record medium mark material, such as a toner 
hich adhered on the record medium. 
f002] 

)escription of the Prior Art] With image formation equipments which generally adopt an electrophotography method, 
tch as a copy machine and a LASER beam printer, mark material, such as a toner, is made to adhere on a direct 
;cord medium through a photo conductor, and the fixing equipment for adding processing to this mark material and 
aking it established on a record medium is formed. As this fixing equipment, the fixing equipment using chemistry 
xing chemically established using flash plate fixing fixed to non-established mark material by non-contact, the 
ressure fixing established only by the pressure, a solvent, etc., heat pressurization fixing established using heat and a 
•essure is proposed by the former. Generally the fixing equipment which adopted heat pressurization fixing except for 
>me things now by safety, output speed correspondence, cost, etc. is used among these. 

1003] Drawing 6 is drawing showing an example of heat pressurization fixing equipment. This fixing equipment has 
ie heating roller 301 by which builds in the halogen lamp 307 as a source of generation of heat, and a rotation drive is 
irried out with the driving gear outside drawing, and the pressurization roller 302 by which is pressed in the direction 
f a path and follower rotation is carried out to the front face of this heating roller 301 . Moreover, after extended 
rangement of the paper guide 6 was carried out along between both rollers and the eccrisis roller 305,306 of a couple 
is been mutually pressed by the downstream of both rollers, it is arranged, and a cleaning pad 308, a temperature 
insor 310, and the separation presser foot stitch tongue 309 are formed in a heating roller 301, and the pressurization 
>ring 304 used as the source of pressurization is attached to the bearing 303 of the pressurization roller 302. 
1004] With this fixing equipment, in case a heating roller 301 and the pressurization roller 302 rotate in the direction 
fan illustration arrow, the form 2 as a record medium which adhered to non-established mark material is moved to the 
ont face by the side of a heating roller along with the paper guide 6 and it is passed through between both the rollers 
31,302, it is established by mark material being heated and being pressurized on the surface of a form. The form with 
hich fixing was performed is discharged with the eccrisis roller 305,306 by the exhaust port outside drawing. In 
idition, a temperature sensor 310 detects the temperature of a heating roller 301, controls the amount of energization 
> the halogen lamp 307 as a source of heating, and manages a heating roller 301 to fixed temperature. Moreover, a 
eaning pad 308 cleans the front face of a heating roller 301, and the separation presser foot stitch tongue 309 is 
>rmed in order to separate the form which is going to coil around a heating roller 301 . 

)005] With the fixing equipment of this composition, since the light of the halogen lamp 307 is emitted in the 
irection of a perimeter of a heating roller 301, as for a heating roller 301, the whole is heated. For this reason, also 
«ccept the portion which cooperates with the pressurization roller 302, and actually heats and pressurizes a form, it will 
e in the state where the heating roller 301 was heated, and the heat leakage from portions other than this heating unit 
art becomes large, and thermal efficiency falls especially. Moreover, although the so-called warm up for raising the 
mperature of a heating roller 301 even to constant temperature is needed at the time of starting of image formation 
quipment, since it is necessary to heat the heating roller 301 whole also in that case, the problem that warm-up time 
ecomes long has arisen. 

)006] Since it is such, in recent years, the fixing equipment of composition of being shown in drawing 7 is proposed, 
/ith this fixing equipment, heating roller 301 A is constituted from a drum which carried out tubed [ of heat-resistant 
lin meat ], the circular support guide 3 12 is arranged inside heating roller 301 A along with the portion which this 
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sating roller 301 A and the pressurization roller 302 contact, and it considers as the composition which carried out 
tferior support of the line-like heating element 31 1 at a part of this support guide 312. With this composition, when 
le form 2 with which the front face by the side of a heating roller adhered to mark material was passed and heating 
>ller 301 A rotates between heating roller 301 A and the pressurization rollers 302 to this field, it is heated by the heat 
f the line-like heating element 311, and mark material is heated and fixing is simultaneously performed by 
ressurization with the pressurization roller 302. For this reason, since only the portion contacted with the 
ressurization roller 302 is heated with the line-like heating element 311, heating roller 301 A is advantageous at the 
Dint that thermal efficiency is raised rather than the thing of the composition of drawing 6 which heats the whole 
sating roller, and warm-up time can be shortened. 
)007] 

5 roblem(s) to be Solved by the Invention] However, in this improved fixing equipment, since it is necessary to heat 
gating roller 301 A which carried out the shape of a drum with the heat generated with the line-like heating element 
1 1, and to heat the low heating roller of temperature to predetermined temperature for a short time in that case, the 
ling of the amount of high temperature is required of the line-like heating element 311, and it becomes an obstacle 
hen reducing power consumption. Moreover, since a part of heat generated with the line-like heating element 311 
lay radiate heat to the immediate exterior, without heating heating roller 301 A, heating efficiency also has a problem 
f a low. 

)008] Furthermore, since temperature change of the line-like heating element 31 1 has direct influence on fixing 
ature, it is necessary to manage uniformly the temperature of the longitudinal direction of the line-like heating 
lement 311, therefore the highly precise temperature control at the time of the homogeneity at the time of manufacture 
f the line-like heating element 3 1 1 or operation is required, and there is a problem that these manufactures and control 
re difficult. Moreover, since the line-like heating element 3 1 1 is built into the interior of heating roller 301 A, a limit is 
;ceived in minor diameter-ization of heating roller 301 A, and it becomes an obstacle when fixing equipment or image 
>rmation equipment is miniaturized. 
)009] 

Objects of the Invention] ine purpose of this invention is to offer the fixing equipment of the image formation 
quipment which raised heating efficiency and aimed at reduction of power consumption. Moreover, other purposes of 
lis invention are easy a temperature control, and manufacture and assembly offer easy fixing equipment. Furthermore, 
le purpose of this invention is to offer the fixing equipment which made the miniaturization possible. 
)010] 

Means for Solving the Problem] The fixing equipment of this invention is equipped with the heating means for 
eating to the record medium which adhered to mark material, and a pressurization means to pressurize a record 
ledium between this heating means, and it is characterized by constituting from the IH section for a heating means 
arrying out electromagnetic-induction heating of the heating component contacted by the record medium and this 
eating component. Here, it is constituted as a heating roller which a heating component is formed in the shape of a 
ylinder for the material which generates heat by the eddy current, and is rotated in the direction of the circumference 
f the shaft, and the IH section is arranged along with the peripheral face of a heating roller, and is equipped with the 
ower supply for IH which energizes power in the IH section of a parenthesis. Especially, the IH section consists of an 
lsulating support of the circular cross section arranged along with the peripheral face of the aforementioned heating 
}ller, and a heating coil by which the electric conduction film was formed in this insulating support at the necessary 
attem. 

301 1] Furthermore, as for this invention, it is desirable to constitute so that it has the temperature sensor which detects 
le temperature of the front face of a heating roller, and the power control section which controls the output of the 
ower supply for IH based on the detection temperature of this temperature sensor, the skin temperature of a heating 
Dller is maintained by predetermined temperature and an output may be controlled. Moreover, as for a heating coil, in 
le center section of the shaft orientations of a heating roller, it is desirable to form in ** and to arrange densely at both 
nds. 
0012] 

Function] If the power supplied to the IH section from the power supply for IH is controlled, in the IH section, 
lagnetic flux will arise in a heating coil, a heating roller will be excited by this, an eddy current will occur in the 
iterior, and a heating roller will be heated by the Joules heat. A temperature sensor detects the temperature of the 
ront face of a heating roller, and it becomes possible by controlling the power supply for IH based on this detection 
^mperature to manage a heating roller to predetermined temperature. 
0013] 

Example] Next, the example of this invention is explained with reference to a drawing. Drawin g 1 is the outline block 
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K. the ftont face adhered to the toner 3 "™*?^£S£^t<n. «- development section 103 the 
naee formation section 100 arranges a hve part 101, the soaunion > s «= h ^ ^ &ont face of a 

"pSon .04, ***-Z^ZZE&ZE^^ a laser!eam4 on me front faoeof a 
hotoconductor drum 1 in a hve part 1 01 , in * e ?™™" n °" s I ms , a i nt image . Moreover, a toner 3 is made to 

"print, an after-image toner is removed in roller 201 and the pressurization roller 202 as a 

)014] On the other hand it is mutually ^^J^S^ heating roller 201 is carried out in the 

eating component in the direction of a path and the rotation mwo « ion 200 carry out 

ireS of an arrow of drawing hy the rotation drive n***^™^* % ^Ld ^ y the front face of a heating 
%£to .lustration at drawing 2 . Moreover, the P^sun^hon gJ^^dSSSiii 203, and follower rotation is 

in the direction of a path the toner which is not fixed to a 

arried out with rotation of a heating roller 201 . And the form 2^ which it aone 2Q1 ^ md u 

S fact and is moved along with the «fi« an ^f^ f JSffiS out by being simultaneously 

eteoVtheheatingroller^l^ 

SWmeloul^^^ 

forementioned pressunzauou — ' "hich carried out the shape of radii along with Uie penpnery - - 

bject 207 has the insulating support 208 ^^^~^J^ sup P port 2 08 to the peripheral face of a heating roller 
eating roller 201, and contacts the inner skin <^ ™**** iUs formed by the nonmetal material and ceramic 
01, of is detached and arranged m very ^J^^^£^„^i^ heating coil which is hard to generate 
laterial is used here so that insulating-support 208 sell may noisnori mold _ re lease characteristic with the 

Ld — r mentions an eddy £. * is performed in me front face of 

mer of mark material, processing of Teflon coating 01 r 1 

lis insulating support 208. heatine coil 209 is arranged in the state of laying ™<kr thei 

)016] Moreover, inside an ^^^f^^J^SSS^Z electric conduction film of a narrow width along 
round As shown in drawmgl here, this heating coil 209 it spirally covering full [ of an insulating 

Semicircle tubed curvature side of an ^^SS^^^^^ longitudinal direction of an 
apport 208 ] as a whole, here - the "^J^^S? - -- it is arranging like, and this heating coil 209 is 

eatmgToller 201, i.e., the heating roller of the aforementi oned IH c,bj ^ M 

mperaSe senso'r 21 1 is inputted into *^^^£^%3EZ a heating coil 209. furthermore, 
ontrolling the power which the afor ^nhoned power Ms m the down-stream position 

ie cleaning pad 213 which contacts &e .^^£ 2 h ^S ged) a„d the attachment **** separation pressor foot 

Sg^ 
SmKlgsec^ 

nil of drawing with the rotation drive ^^^^^SSSectiSi of an arrow. Moreover, the skin 
ressed by this with the pressunzaton , spring ,204 wil be "™ < 2iS>r21 1, and a detection output is inputted into the 
mperature of a heating roller 201 is detected by the te ^Pf^^f^ ^ at ^ dete cted temperature is lower than 
X control section 212. In ^^Z^tT^to a E£ S 209 tough the power supply 210 for IH. In 

^fs^ — ° f " temPCratUre 



Page 4 of 5 

rfetemrined temperature is con.rol.ed. For this reason, conduction of the current according ,o tire supply voUage is 

rfied out to a heating coil. , ~ 0Q d heatin o roller 201 , a heating roller 201 is 

319] Alternate magnetic flux arises between a 209 and the eddy current of opposite 

cited by energization of this '^^^^^^^S^S^g the state. If thiseddy current 
ection occur in a heating roller 201 by it. Drawingji is uie ' W * m erate heat and the 

curs in a heating roller, the Joule's heat will occur in a heating roller^ a teadfig roto/ui « hgati 
nperature will rise. That is, the temperature of a heating poller 201 wdlnse by was ^ 

id if it detects that the temperature up of die heating ~1 ^201 g s^sor 211 while rotation of a heating roller 201 
,t even to predetermined ^temperature by toe outpu ^^^^^^^er control section 212 

a heating roller 201 is maintained by P Tedet ^ZVZ V fZ^ heating roUer 201 cleans a heating roller 201 by 
020] on the other hand, rotation progresses and the front face sof a . ig used to fixi ^ if me form 
e cleaning pad 213 - having - again - a heating ^ i 04 is moved even to a heatin| roller 201 

with which the front face adhered to the toner 3 in the LTressurization roller 202, and will be 

™ with the paper guide 6, it will be led between a heating roller 20 1 ^andtoe ^ss^unzat^on , 

essurized wito both rollers, and will be heated by ™P^£%£^ ^ ^^^205,206 side from the 
a toner 3. The form with which fixing was perf bnned^ » «™* *^ ^ese Sge rollers in the exterior of a 

srp^^^^ 

rs^ss^ 2 h^;rr^ 

scharge roller 205,206 side. u—*;«« rA iw om i<* made to generate heat by electromagnetic- 

02 11 Th r fore,,n<^ 

„«h'eaUs generated only in the surface section I by 

uSt^^ 

jployment of heat can be raised. the hoth ends of the longitudinal direction of an insulating 

,022] moreover - this example - a heating coil 209 - toe both ends of a heating roUe r 201 
.pport 208 - dense - a center section -- rough -- -- ^^^SfmflMr than a center section It can prevent that 
emade into the state where roller 201 by the heat 

lgS&Z£tt» MSfSfSa of temperature is attained, and uniform fixing 

ke heating element, and the problem that the = u f acture and f^Ol, while simplification of the 

££LL& of fixing equipment " more fields of an insulating 

)024] Here, you may carry out division ^^^^^^Mm coils 209a-209c in the center section 
upport 208. For example, a heating coil 209 is tnchotomized ™™'^™£ a & c in eac h coils 209a-209c, as 

oth ends of a heating roller 201 can be improved. 

S„f teto ven«o n] Sinc f i«eon ? i«n ^^^^^^^Z^^ 
jeans by which it is established by thrr imvaW « rang* ^^Slag^Sic-induction heating of this heating 
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;{lium will be heated by it. By this, heating efficiency can be raised, power consumption can be reduced, and 
icient fixing can be performed. Moreover, a temperature sensor detects the temperature on the front face of a heating 
mponent, by controlling the power supplied to the IH section based on this detection temperature, it becomes 
ssible to manage a heating component to predetermined temperature, and a temperature control can be performed 
sily. 

)26] Furthermore, since a heating component consists of materials which generate heat by the eddy current as a 
ating roller formed in the shape of a cylinder and the IH section is arranged along with the peripheral face of a 
ating roller, while not arranging the source of heating in the interior of a heating roller and attaining manufacture and 
sy-ization of assembly, the miniaturization of fixing equipment is realizable. Moreover, a heating coil can perform 
iform heating in consideration of the thermolysis from a heating roller by forming in ** and arranging densely at 
th ends in the center section of the shaft orientations of a heating roller. 
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NOTICES * 

ipan Patent Office is not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** s hows the word which can not be translated. 
In the drawings, any words are not translated. 
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